It is not one of the least among the advantages afforded by the cultivation of general science, that, if properly directed, it exercises a beneficial influence on those faculties of the mind, the training of which is essential to the successful pursuit of medical knowledge. The same acuteness of observation, the same cautiousness of inference, the same discrimination in classifying facts, the same sagacity in generalizing them, and the same skill in developing the application of such generalizations, are required in the sciences of life as in those of inert matter.
It is far from our wish to encourage that discursive spirit, which, by directing its attention to too many objects at the same time, is unable to gain a distinct view of any. We feel convinced that, when once fully engaged in the practice of his profession, no one has a right to devote any considerable portion of his time to extraneous pursuits; but even then, if a good foundation have been laid in earlier life, we believe it to be in the power of every one to keep pace with the attainment of laws, and to acquire the knowledge of their application, not only in one or two departments of science, but in all to which his attention has originally been directed. For, be it remembered that every step in generalization is in reality an advance in simplification, and that every law is the comprehensive expression of a vast number of facts, which had previously to be individually retained in the memory; so that, whilst the ingenuity and industiy of scientific enquirers are constantly developing new facts, and thus apparently increasing the complexity and extent of each branch of 1838.] Physiology an Inductive Science. 319 knowledge, these very facts, combined by the talents of the philosopher with others previously ascertained, conduct him to the discovery of general laws, which include not only the phenomena upon which they were based, but others previously supposed to be beyond their pale, and which lead, by simple deductive reasoning, to results hitherto unexpected.*
To those who agree with the views expressed in the preceding remarks we can strongly recommend the work of Mr. Whewell, as affording much instruction in a useful and attractive form. A mere history of any science is to most persons a "flat, stale, and unprofitable" performance; but, in proportion as it developes the origin, progress, and effects of successive doctrines, the bearing of successive discoveries on the subsequent attempts at generalization,?in short, in proportion as it becomes a philosophical history, does it become generally interesting and valuable. The object proposed by Mr. Whewell is to point out the consecutive steps by which the different sciences have arrived, by the process of induction, at the respective elevations which they have already attained; and, keeping this definite end in view, he necessarily disregards all the events which have no immediate bearing upon it. As there have been few systems of philosophy, however, without some foundation in truth, (most of them being the result of a too-rapid generalization of a limited number of facts,) each one of these has brought prominently forward a certain amount of knowledge, which has in the end been serviceable towards the perfection of science. Hence, in such a history as we are considering, the hypothetical dogmas which have at different times exercised a powerful sway over the human intellect, are not overlooked; and the most correct estimate of the value of each may be formed by considering the effect which it has had in widening the legitimate boundaries of knowledge, and in contributing towards the establishment of the truth by the overthrow of other systems still more erroneous. The mode in which the writer has executed the task he has proposed for himself, is such as might be expected from Of all the branches of science whose phenomena are dependent upon simple physical principles, that of Meteorology is the most obscure and apparently uncertain. Although the changes which become the subjects of observation are constantly occurring under our notice, the difficulty of controlling and artificially combining the agents concerned in them prevents us from deriving much assistance from experiment; whilst the complexity of the conditions under which similar effects occur, and the variety of results which may arise from very slight modifications of the same cause, render such a mode of enquiry peculiarly necessary.
When we turn from the inorganic world to contemplate the living kingdoms of nature, we at once perceive avast difference in the objects of our investigation; and we may perhaps be led to suppose that this change requires that our mode of philosophising should be varied in accordance with it.
But a little reflection must convince us that if the inductive system be really founded upon the relation between the human mind and the world in which man is placed, it must be as applicable to the discovery of general laws in one department as in another; and that, although each of the different steps may be individually modified according to the character of the objects upon which our reasoning is founded, the general plan of the whole must be the same, in whatever particular channel our labours are directed.
We have it on record that Newton, after the noblest effort of human reason that philosophy has perpetuated, conceived the idea that the laws governing the structure and functions of living organisms might be discovered by the comparison of their similar organs and functions, as were those of the inorganic world by the study of the uniformity of its phenomena. ( Hence experiment can conduct us very little farther in this enquiry than the determination of the dependence of the functions upon one another; and we believe that all which it has yet detected (especially regarding the functions of the nervous system,) may be reduced to this or the former place in our classification. And, as we have before hinted, many of the results obtained from it are liable to great uncertainty, from the general functional derangement which almost inevitably attends the performance of the necessary operations, arising out of the closeness of that bond of union which links together, in the higher animals especially, all the changes concerned in the maintenance of the vitality of the system. In the lower classes of animals, where this connexion is much less decided, and in vegetables, where it is still looser, we can insulate particular organs, and study the conditions of their actions to a much greater extent; and hence these are the most favorable subjects of experimental research on the organic functions.
But the physiologist is fortunately not confined within these limits: the ever-varying forms which the study of animated nature submits to his observation present him with manifold combinations of causes and concurrents, whilst the phenomena they exhibit shew him the results of these combinations. He Moreover, he is perplexed by the immense number and variety of the phenomena which are thus presented to his notice, and the dissimilarity of the effects which a very slight, in some instances an inappreciable, change in the conditions produces. This perplexity, however, is of the nature of the embarras des richesses; and we agree with the observation which has recently been made, "that it must be the fault of our mode of study if we do not arrive at some tolerably definite conclusions" from these most abundant data.
Respecting the method in which these data are to be classified, when once accurately substantiated by observation, we have already entered into some detail; and we shall now conclude the subject by one or two illustrations of what we regard as the superiority of observation over experiment, in elucidating disputed and important questions in physiology.
It is well known that a controversy has long existed regarding the dependence of the capillary circulation on the heart's action; and the attempts made to determine it by experiment have never been satisfactory to either party. We shall see that we may easily arrive at a definite result by observation only. In vegetables, the vital circulation (that of the elaborated sap*) is entirely capillary, and is kept up without any central organ of impulsion; and observation of the influence of light, heat, &c. on the development of the foliaceous organs proves that the afflux of crude sap to them in the spring is the effect of the vital processes there performed. In the lowest of the animal kingdom possessed of a distinct circulation, such as the Echinoderma, the system is destitute of a central organ of impulsion; and we find this evolved in ascending to the articulated and molluscous tribes. It is difficult to observe the circulation in insects, or in such transparent Entomostraca as the Monoculus Pulex, without coming to the conclusion that, though a contractile cavity exists, the movement of the fluid is mainly independent of its pulsations. f The higher we ascend in the animal scale, the more do we observe the principle of centralization in its functions becoming apparent; and accordingly, in the Vertebrata, we find the power of maintaining the circulation less diffused through the system, and more concentrated in the heart. Still, however, various1 
